Objetivo: Determinar a adesão aos colírios antiglaucomatosos em pacientes do Projeto Glaucoma (Ministério da Saúde) por meio da escala de Morisky de 8 itens. Métodos: Foi realizado um estudo transversal por meio de questionário aplicado a 237 pacientes diagnosticados com glaucoma inscritos regularmente no Projeto Glaucoma do Instituto de Olhos de Maceió, adaptando a escala de Morisky já validada em português para colírios. As variáveis foram a adesão aos colírios antiglaucomatosos, idade, sexo, raça, tempo de diagnóstico do glaucoma, número de colírios utilizados, doenças sistêmicas, escolaridade, perfil de visão (ruim, razoável ou boa) e os fatores correlacionados com a adesão. A análise estatística entre as variáveis foi realizada com os testes estatísticos do Quiquadrado para as variáveis categóricas e Teste U de Mann-Whitney para as contínuas, considerando um nível de significância de 5%. Resultados: A adesão aos colírios foi de 54%. A idade e o número de colírios (p=0,02 e 0,03 respectivamente) foram estatisticamente relevantes, assim como a qualidade de visão também foi (p<0,001) para o não uso adequado do tratamento. O motivo mais comum tanto no grupo de aderentes como no de não aderentes foi o esquecimento (23% e 76,15% respectivamente). Conclusão: Utilizando a escala de Morisky adaptada para colírios antiglaucomatosos a adesão aos colírios foi de 54% .
INTRODUCTION

G
laucoma is a leading cause of blindness in adults, leading in black and latinos 1 . Because glaucoma is an initially asymptomatic disease 2 , low adhesion to antiglaucomatous eyedrops ranges from 30 to 80% in the literature 3 . It is known that inappropriate use of eyedrops is related to the bad control of intraocular pressure and thus to optic neuropathy leading to vision loss. 4 Because uncontrolled intraocular pressure alone does not indicate a poor adhesion, nor a normal pressure measurement indicates good adhesion 5 .
There are several reasons in the literature which lead to non-adhesion of patients with glaucoma to eyedrops that can be cited as a cause leading the patient to not use their eye drops properly, such as the lack of knowledge about the disease, forgetfulness, lack of confidence in the doctor, the side effects of eyedrops, and even the fact that the patient does not understand well the disease nor believes that it causes blindness 3 .
Currently there are several instruments to evaluate adhesion to medicines in cronic diseases 6 . The Morisky Accession scale is one of the most validated questionnaires used to assess the adhesion to medication that has been used not only in ophthalmology, but mainly in glaucoma, 3, [7] [8] [9] [10] [11] [12] as well as other chronic diseases such as diabetes, osteoporosis, hypertension, epilepsy, transplants in use of immunosuppressants, among other chronic diseases. [13] [14] [15] [16] [17] [18] This scale of 8 items (Morisky Medication Adhesion Score-MMAS-8) has already been validated in Portuguese for HAS 19 . The overall objective of this study is to evaluate adhesion to eyedrops in patients with glaucoma, since there are no studies using the scale of Morisky for eyedrops in Brazil, adapting this scale in Portuguese for use with eyedrops.
METHODS
We conducted a cross-sectional study through response to a form applied by a trained interviewer to patients in the waiting room of Projeto Glaucoma do Ministério da Saúde, at Instituto de Olhos de Maceió, in Alagoas, during the period from May 17 to May 24, 2016 . This research was approved by the Ethics Committee CAAE 55315916.1.0000.5013.
The patients included were those who were properly registered in the Glaucoma project, receiving eyedrops periodically at no cost. The exclusion criteria were patients who had been missing their appointments for the last 3 months. Patients who have expressed interest in participating in the research have signed an informed consent (TCLE).
Questionnaire and variables
Primary variables were adhesion to medication, the number of eyedrops used and the time of glaucoma, secondary variables were the reasons of low adhesion, the subjective quality of vision, and chronic diseases. And tertiary variables were age, sex, color, and education. The patient data was collected with a questionnaire divided into three parts: first questions about the patient demographics, time of diagnosis of glaucoma, number of eyedrops used, systemic diseases, education, and how the patient considered their vision, that is, vision profile (bad, fair, or good (1) Never (2) Hardly ever (3) Sometimes (4) Frequently (5) Always
Each negative response was worth 1 point (questions 1 to 4), question 5 is reversed, so if the answer was affirmative it would be worth 1 point, and questions 6 and 7 would be like the first four. The last question would be worth 1.0 to zero, being the count every 0.25. If the person scored between 0 and 5.75, they were considered non-adherent, if scored from 6 to 8 they would be classified as adherent. 12 This Morisky scale already validated in Portuguese 19 was adapted for the use of eyedrops. In the first step, the questionnaire was tested in 20 patients to test the comprehension of the scale by the general population; the questions were understood by all individuals and modifications were not necessary.
Afterwards, a single question was created to assess the correlation between the result of the questionnaire adapted to eyedrops of Morisky and the direct response of the patient to this extra question, due to the absence of a validated instrument in Portuguese to serve as a reference to verify that the result of this adapted version for eyedrops of Morisky scale was accurate scale for assessing the adhesion (Spearman's correlation: 0.7, p=0.02).
The number of correlation was of 40 patients, enough to assess the internal consistency of the questionnaire by calculating Cronbach's alpha, which was 0.74. In the third part of the questionnaire, patients answered to the question: "what are the reasons to make you stop instilling your drops?" This question presented multiple-choice answers that are the factors that may be associated with low adhesion:
(a) I believe that the glaucoma does not cause vision loss, (b) I can't believe these eyedrops are effective, (c) I don't have much knowledge about this disease, (d) forgetfulness, (e) difficulties to understand how to use the eyedrops, (f) due to the side effects, (g) difficulties with the medication time, (h) lack of confidence in my doctor, (i) very stressful life.
In this section, the patient could choose more than one option. 3 This was accomplished in a predetermined time of 10 minutes, and was followed by a member of the research, trained to answer the patients' questions.
Calculation of sample size
The questionnaire was applied to 237 individuals, considering the percentage of adhesion to studies using Morisky scale in the original study was 16%, with a significance level of 5% and confidence interval of 95%. Forty patients were used to verify the correlation, considering a correlation of 0.3, a significance level of 5% and a statistical power of 80%. The number of patients used in the correlation was considered enough to calculate the alpha of Crombach; measured by the number of items of the questionnaire by non-parametric approach to calculate the size of the sample based on questionnaires 20 . All calculations were performed using Stata software version 13 (Stata Corporation, College Station, TX, USA).
Description of variables
The description of the variables is evaluated by descriptive statistics, as follows: average and standard deviation will be held for continuous variables and frequencies and percentages for categorical.
Statistical analysis
The data was collected in a standardized form, and stored in an electronic datasheet (Microsoft Excel®. Redmond, WA, USA). In this, each line corresponds to a data collection form, and each column to the data collected. The test of Shapiro-Wilk normality was carried out for 
RESULTS
Of 237 patients, 128 (54%) were adherent to the glaucoma eyedrops, and 109 (46%) were non-adherent (with scores in the Morisky scale of less than 6 points). Patients were mostly from Maceió, being 165 (69.62%) from the total, and the rest was from other cities in the countryside of Alagoas.
The main findings between the groups adherent and nonadherent are summarized in table 1. Of the total patients, the average age of all patients was 60.13 ± 13.06. The Group nonadherent showed more young patients than the Group adherent (57.48 ± 62.53 ± 11.70 and 14.00 respectively) (p=0.02). Of all patients interviewed, 91 were males (38.40%) and 146 were females (61.60%).
The time of diagnosis of glaucoma of all patients was mainly in the range of less than 5 years (112/230 or 48.70%). The number of chronic diseases in all patients was 278, the most cited disease was hypertension (95 reports, 34.17%). In the group of non-members there were 122 reports of chronic diseases, while in the adherent group there were 156 reports of chronic conditions in total. HAS was also mentioned in 32.79% of adherent and 35.26% in the group non-adherent (p = 0.71).
Regarding the subjective account of quality of vision in the total of patients with glaucoma, 45 (19.74%) reported that the vision was good, 0.125 (54.82%) that was "reasonable" and 55 (24.12%) that was "bad". In the group non-adherent, 21 .36% said that the vision was "bad", 60.18% was "reasonable" and 18.46% reported being "good"; while in the Group adherent, 23.20% reported that the vision was "good", 49.60% was "reasonable" and 26.40% that was "bad". There was a statistically significant difference between patients adherent and nonadherent, where the report of "good" vision was greater in adherent patients, and the report of "bad" vision was also higher in this group (p<0.001).
Table 2 Reasons for improper use of eyedrops
Overall, the main reason reported in the total of 237 patients preventing the patient to use eyedrops was forgetting, with a total of 112 patients; followed by: 17 patients who reported the reason "very stressful life", 12 who reported problems with the time of medication, 11 who reported it was due to side effects, 2 which mentioned lack of knowledge about the disease, 1 who did not believe that the eyedrops were effective, and 1 who did not believe that glaucoma caused vision loss. (Table 2 
Reasons for non-adhesion to glaucoma eyedrops in adherent patients
Among the reasons for non-adhesion, the three main factors reported in the group of patients who were adherent, 29/ 128 responses (23%) reported the reason "forgetfulness" as the main cause. Other 6 (4.70%) reported "very stressful life," and two of them (1.60%) reported that the reason for not using the eyedrops sometimes was side effects.
The three main reasons for non-adhesion in the group of patients who were non-adherent (those who scored in Morisky scale from 0 to 5.75), 83/109 responses (76.15%) reported the reason "forgetfulness" as the main cause. Other 12 (11.01%) reported "difficulty with time", and 11 of them (10.08%) reported that the reason not to use the eyedrops sometimes was "stressful life".
DISCUSSION
Poor adherence to treatment with antiglaucomatous eyedrops is a problem regarding the prognosis of the disease, and ranges from 5% to 80% according to a meta-analysis conducted in 2005, consistent with the adhesion rate found in this study which was 46%. 7 These rates vary widely due to the methods used to assess adhesion in patients with glaucoma 21 . In Brazil, no study to evaluate adhesion to eyedrops used the validated Morisky scale of 8 items, but other questionnaires or structured interviews.
22-24
The Morisky scale is a validated scale which has been used in various types of chronic diseases, being one of the principal for this purpose. It has the advantage of being able to be adapted to various diseases and various types of medications, with good reproducibility. And in ophthalmology it has also been the most commonly used 2, 3, 14 . Regarding the demographic characteristics of the patients, it was observed that the patients in the group non-adherent were younger than in the group adherent. Age was a controversial factor in the literature as a risk factor for low adhesion, since a recent systematic review showed that most of the studies did not present significant differences with age 21 . However a recent study using the Morisky scale also showed that the group non-adherent was significantly younger than the adherent 3 . Regarding sex, color, and education, and number of chronic diseases, these data was not statistically significant, which was also compatible with the literature. 3, 21 The number of eyedrops in our study was statistically significant between patients in the groups adherent and nonadherent, since, for example, it was observed that in the group adherent more patients used only 1 eyedrop (32.28%) compared to 20.56% of non-adherent. It is believed that a better adhesion occurs in patients who only use eyedrops because it would be easier to remember using less medication 21 . Therefore, we attribute the fact that patients who used 4 eyedrops were far fewer adherent because it is much easier to forget the doses with a large number of eyedrops, and also because of the side effects that can increase the greater the number of medications.
The time of diagnosis of glaucoma, that in both groups was more common in the range of less than 5 years of disease, was not statistically significant, consistent with the literature which also proved to be a relevant factor for low adhesion 3 .
When evaluating the quality of subjective vision among patients, it was observed that the group adherent reported a better visual acuity than the group non-adherent, and also a higher percentage of patients who reported that the visual acuity was "bad" in this group. Newman-Casey et al. (3) assessed the subjective acuity, but the p value (p=0.8) was not significant. A recent systematic review noted that the articles did not assess the subjective vision, but the loss of the visual field, which was also not statistically relevant. However, we could assign this finding to the fact that the adherent patients have better vision because they use their medications more correctly, and the fact that the group adherent also has a higher percentage of bad vision than non-adherent, and the possibility that this group uses more eyedrops due to be losing more vision, when compared to non-adherent.
It is known that there are several factors or reasons that are proven in the literature as a cause of low adhesion to glaucoma eyedrops. 3 In this study, it was observed that in both groups adherent and non-adherent the main reason not to use eyedrops properly was the "forgetfulness" (23% and 76.15% respectively). It seems to be easier to say you forgot the eyedrops than to discuss other points that would be more difficult to the patient, because it could generate a conflict with the doctor.
An important reason for non-adhesion to medication has been the cost, except that in this study the eyedrops were distributed for free in this Government Program (Projeto Glaucoma) which eliminates this factor³.
In a recent study of 2015, the authors found a similar rate of forgetfulness in the two groups of 23% in adherents, and 62% in non-adherent. 3 This result was also consistent with several studies showing that forgetfulness was the main factor for non-adhesion, including the most recent systematic review, this factor was the only one who had significant relevance along with the problem with the time of medication in low adhesion. 3, 21, 24 One way of trying to avoid forgetfulness by patients in using eyedrops would be using an alarm to remind them, or automated text notes to try and reduce this risk factor. 25, 26 The other two most mentioned reasons in the group non-adherent were the difficulty with the time of eyedrops (11.01%) and stressful life (10.08%). The difficulty with time was, as mentioned above, the most relevant factor found among the authors, 20 however at a higher percentage, for example, Newman-Casey et al. found that 47% of non-adherent reported difficulty with the time of eyedrops, and stressful life was reported by 43% of patients 3 . In the group adherents, only those with moderate adhesion presented a reason, since those with scores of 8, i.e., with full adhesion, never forgot their medication. Among them, in addition to forgetfulness that was the main reason, the other two most mentioned reasons were stressful life (4.70%) and side effects of the eyedrops (1.60%). The side effects of the eyedrops are mentioned as the cause of no usage. Taylor et al. found that almost 10% of their patients did not use the eyedrops because of the side effects. 27 Stressful life was mentioned by the adherent in the study of Newman-Casey et al., with a rate of 25%. 3 The implications for further research are that adhesion to eyedrops evaluated by the Morisky scale adapted to Portuguese for antiglaucomatous eyedrops, and they were compatible with the literature. 2, 3, 5, 7 New studies in Brazil can be carried out using this instrument already validated, even in other eye diseases other than glaucoma.
Counseling strategies should also be created for these patients, so that they and their caregivers are educated to understand the importance of using eyedrops first, as this can also reduce forgetfulness, and also strengthen measures such as alarms to remind the patient of their medicine.
CONCLUSION
What we can learn from this study is that there was low adhesion of almost half of the patients, and that it was well reviewed with Morisky scale in Portuguese adapted for eyedrops. The large number of eyedrops and mainly reasons such as forgetfulness and difficulty with the time of medication are factors that can be minimized to improve adhesion to eyedrops in patients with glaucoma. The doctor should try to reduce the number of eyedrops prescribed whenever possible depending on each patient's case.
The importance of this research is that ophthalmologists may guide their patients to the best use of their medications in an attempt to reduce visual loss for glaucoma, which in part can be caused by non-adhesion of patients to eyedrops.
